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idle
call(u) / peer := u;
user.ring();
network.progress(id,peer)
hangup(u) [u=peer] /
user.stopring()
onhook() /
network.hangup(id,peer)
ringing
hangup
established
offhook() /
network.established(id,peer)
hangup(u) [u=peer] /
user.busytone()
busy
offhook()
/
user.dialtone()
network.hangup(id,peer)
onhook() /
call(u) /
network.hangup(id,u)H
H
call(u) /
network.hangup(id,u)
established(u)
[u=peer] /
user.stopaudiblering()
progress established
not_busy
onhook()
called
hangup(u) [u=peer] /
user.busytone()
dialing
calling
onhook() /
dial(v) /
peer := v;
network.call(id,v)
progress(v)
user.audiblering()
dial(v) / network.call(id,v); hangup(v); user.busytone()
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call(u,v) /
telephone[v].call(u)
unique
progress(u,v) /
telephone[v].progress(u)
unique
established(u,v) /
telephone[v].established(u)
uniqueunique
hangup(u,v) /
telephone[v].hangup(u)
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n : Network y : Telephonex : Telephoneu1 : User
call(x,y)
call(x)
forward(y,x,z)
forward(y,z)
dial(y)
dial(z)
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Network’
+forward(from:Number,to:Number,fwd:Number)
+onhook()
+offhook()
+dial(v:Number)
+call(v:Number)
+hangup(v:Number)
+progress(v:Number)
+established(v:Number)
-id : Number
-peer : Number
Telephone
+telephone
*
Number
1
+network
Telephone’
-forward:Number
+forward(u:Number,v:Number)
Call_forward_on_busy
Network
+call(from:Number,to:Number)
+hangup(from:Number,to:Number)
+progress(from:Number,to:Number)
+established(from:Number,to:Number)
(sequence diagram)
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{state.post|=calling.not_busy.progress}
{state.pre|=calling.dialing}
network.call(id,u)
dial(u)
{peer.post=u}
user.audiblering()
{state.post|=calling.not_busy.established}
progress(u)
{state.post|=calling.busy}
user.busytone()
hangup(u)
{state.pre|=calling|=calling.not_busy}
{state.post|=idle}
{state.post|=calling.busy}
{state.pre|=calling.not_busy}{state.pre|=calling.not_busy.progress}
user.busytone()
hangup(u)
{peer.pre=u}
user.stopaudiblering()
offhook()
user.dialtone()
onhook() onhook()
{peer.pre=u}
network.hangup(id,u)
{peer.post=u} network.progess(id,u)
user.ring()
call(u)
{state.pre#called+calling}
call(u)
network.hangup(id,u)
offhook()
{peer.pre=u}
network.established(id,u)
{state.post|=calling.dialing}
{state.pre|=idle}
{state.pre|=idle}
onhook()
network.hangup(id,u)
{state.post|=called.ringing}
{state.pre|=calling.not_busy}
{state.post|=idle}
{peer.pre=u}
hangup(u)
user.busytone()
onhook()
{peer.pre=u}
hangup(u)
user.stopring()
{peer.pre=u}
{state.post|=called.hangup}
{state.pre|=called.established}
{state.pre|=called.hangup}{state.pre|=called.ringing}
{state.post|=called.established} {state.post|=idle}
{state.pre|=called.established} {state.pre|=called.ringing}
{state.post|=idle}{state.post|=idle}
{peer.pre=u}
established(u)
u : Numberu : Number
u : Number u : Number
u : Number
u : Numberu : Number
u : Number
u : Number
u : Number
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telephone[v].call(u)
telephone[v].established(u)
call[u](v)
established[u](v)
telephone[v].hangup(u)
hangup[u](v)
telephone[v].progress(u)
progress[u](v)
v:Number
u:Number
v:Number
u:Number
v:Number
u:Number
v:Number
u:Number
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x : Telephone y : Telephone
next
reaction
reaction
n : Network
current
x.dial(y)
{y.forward.pre = z}
u1 : User
call(x,y)
call(x)
forward(y,x,z)
forward(y,z)
dial(y)
selfdial(z)
x.selfdial(z)
x.mergedial(y)
x.selfdial(z)
n.forward(y,x,z)
x.forward(y,z)
x.dial(y)
n.call(x,y)
y.call(x)
x.mergedial(z)
{x.state.pre |= dialing}
{x.state.post |= forwarded}
{x.state.pre |= forwarded}
{y.state.pre |= called\/calling}
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selfdial(z)
dial(y)
forward(y,z)
{forward.pre = z}
call(x)
dial(y)
mergedial(y)
network.forward(y,x,z)
network.call(x,y)
selfdial(z)
mergedial(z)
{state.pre |= called\/calling}{state.pre |= dialing}
{state.post |= forwarded}
{state.pre |= forwarded}
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{state.pre|=called\/calling}
{state.pre|= ~(called\/calling)}{state.pre|= ~calling.dialing}
dial(u) call(u)selfdial(w)
{state.pre|=forwarded(w)} {state.pre|=calling.dialing}
u : Numberu : Number
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